TABLES
. A Fuel Cycle Data Package (FCDP) System Datasheet has been prepared for each representative fuel cycle option to ensure that the technical information used in the evaluation is high-quality and traceable .
The information contained in the FCDPs has been entered into the Nuclear Fuel Cycle Options Catalog at Sandia National Laboratories so that it is accessible by the evaluation and screening team and other interested parties. In addition, an independent team at Savannah River National Laboratory has verified that the information has been entered into the catalog correctly. The purpose of this report is to document that the 40 fuel cycle options have been entered into the Catalog, and that the data entered into the catalog for the 40 fuel cycle options has been entered correctly. This report does not describe the capabilities of the Nuclear Fuel Cycle Options Catalog, the nuclear fuel cycle option grouping structure, or other content in the Nuclear Fuel Cycle Options Catalog (either previously entered or planned for inclusion in the future).
Section 2 presents the contents of a FCDP, Section 3 demonstrates example pages of how the FCDP information is reproduced in the catalog, and Section 4 discusses the verification process.
CONTENTS OF A FUEL CYCLE DATA PACKAGE
A FCDP is generally about 9 pages long. Table 1 gives the content of each page, and a sample FCDP is provided in Appendix A. The Summary Description (page 1) includes the name of the option, an identification of the option group it belongs to as defined by Todosow et al. [2013] , a summary description of each stage of the fuel cycle option, and a record of who prepared, reviewed, and approved the FCDP. The Material Flow Diagram (page 2) is a pictorial depiction of how various nuclear fuel cycle materials flow through the system, focusing on the energy-generating part of the option (fuel, reactor, and reprocessing/separations) The next three pages (pages 3-5) provide high-level parameters for the transmutation system(s) (e.g., reactor(s)), fuel(s), and reprocessing/separations(s) processes, respectively. These are option-specific parameters that are used to calculate various measures of the option's performance that are, in turn, used to evaluate the option against established criteria and metrics.
The Mass Flow Data table (page 7) shows the masses of nuclear materials (e.g., natural uranium, thorium, U233, plutonium, minor actinides, and fission products) in each stage of the option, and shows whether the material is consumed or produced in each stage. The Transition and Scenario Analysis Description page (page 8) is intended to provide any available transition or scenario fuel cycle information. The fuel cycles being evaluated are assumed to be in equilibrium (e.g., not in transition). References that support the information provided in the FCDP are given on page 9.
In addition to the information in a FCDP, the isotopic composition of the various fuels (charged and discharged from each reactor for each stage) accompanies each FCDP and is captured in the Nuclear Fuel Cycle Options Catalog.
The information in each FCDP is captured in the Nuclear Fuel Cycle Options Catalog and presented to the user in a different format, as discussed in Section 3.
FCDP INFORMATION IN THE FUEL CYCLE OPTIONS CATALOG
The information in each FCDP is input into the Fuel Cycle Option Catalog database in such a way that it can be retrieved as desired in the form of a database report. An example of how the Summary Description of each option is provided in the Fuel Cycle Option Detail report is shown in Figure 1 and Figure 2 , which show the top half and the bottom half of the Fuel Cycle Option Detail report, respectively. In addition to the Summary Description of the fuel cycle option that came directly from the FCDP, the Fuel Cycle Option Detail report also provides an overview of the technologies used in the option.
The Material Flow Diagram in the FCDP for each option has been turned into an "Interactive Option Flow Diagram," an example of which is shown in Figure 3 . When in the catalog, clicking on one of the yellow objects in the diagram or words in the diagram (e.g., LEU,DF) will open a database report giving all the information available regarding that item.
The high-level parameters for the transmutation system(s), the fuel(s), and the reprocessing/separations system(s) (if used) are also given in database reports, as shown in Figure Table is shown in Figure 7 . In the catalog, the mass flow data is captured as an entire table, not as discrete numbers.
The Transition and Scenario Analysis page on the FCDPs is rarely filled out. If it is, it can be accessed by clicking on "Additional Information" in the "View Additional Fuel Cycle Option Information" box in the Fuel Cycle Option Detail report. Note that the example fuel cycle option in Figure 1 does not have any
The references in the FCDP can be access by clicking on "Option References" in the "View Additional Fuel Cycle Option Information" box in the Fuel Cycle Option Detail report (see Figure 1 ). An example reference database report is shown in Figure 8 . The isotopic composition of the fuel(s) entering and exiting each reactor in each stage is captured and can be access by clicking on "Option Isotopic Data File" in the "View Additional Fuel Cycle Option Information" box in the Fuel Cycle Option Detail report (Figure 1 ). An example of a truncated isotopic composition file is shown in Figure 9 . (The file was truncated because it would otherwise be several pages long.) 
VERIFICATION OF FCDP DATA ENTRY
To ensure that the data from the FCDPs was accurately entered into the Nuclear Fuel Cycle Options Catalog, personnel at Savannah River National Laboratory verified that the data in the catalog had been entered correctly into the catalog. The verification procedure that was developed and used in this process is shown in Appendix B. A summary of the verification of all 40 options is shown in Table 2 . This table is a database report that gives the name of the fuel cycle option, its review disposition (pending, accepted, or rejected), the name of the person who reviewed it, the date of the review, the review comments and responses, and the last date the entries were modified. As shown in this table, the data associated with all 40 fuel cycle options has been verified, as indicated by the "Accepted" status for every option. 
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Responses to comments: Comment #1 -The only fuel that has a technology material datasheet and data is the fuel coming into the reactor. The materials coming into the fuel fabrication "boxes" (i.e., thorium, Deuterium, tritium, and lithium-6) do not have datafiles or data. In addition, no data are available for target, multiplier, or coolant. All available data is now linked to correctly. 
